An elderly patient suffered a cardiac arrest while undergoing repair of a pathological femoral fracture. Intraoperative transoesophageal echocardiography demonstrated massive pulmonary embolism. Pulmonary embolectomy was considered inappropriate in view of her underlying terminal disease, so a decision was made to withdraw all further supportive measures. Despite this, the patient's haemodynamics improved spontaneously.
CAsE HIstorY
A 78-year-old woman with metastatic disease of unknown primary presented for intramedullary fixation of a pathological fracture of her right femur. Prior investigations had demonstrated lytic lesions in both proximal femurs and the right scapula, a mass in the upper lobe of the right lung and the presence of axillary and inguinal lymphadenopathy. A biopsy of one of the inguinal lymph nodes demonstrated adenocarcinoma. she had no other relevant past medical history.
A femoral nerve block was performed prior to induction of anaesthesia with thiopentone, fentanyl and rocuronium. Anaesthesia was maintained with sevoflurane and nitrous oxide via an endotracheal tube. the intraoperative course was uneventful until the surgeon commenced reaming of the femoral shaft. the patient suddenly became bradycardic (30 beats per minute) and the end-tidal carbon dioxide dropped from 30 mmHg to 7 mmHg. she was given atropine 600 mg but quickly progressed to asystole.
the surgeon was asked to stop operating and cardiopulmonary resuscitation (CPr) was commenced. External cardiac compression was per-formed for approximately 10 minutes. Intravenous adrenaline (3 mg in total) produced no response. Within two minutes of the administration of vasopressin 20 units there was return of spontaneous circulation, although she was bradycardic (30-40 beats per minute) and hypotensive (50/30 mmHg by femoral arterial line). Her pupils were widely dilated and non-reactive. CPr was ceased and transoesophageal echocardiography (toE) was performed. this showed a massive amount of embolic material in the inferior vena cava, right atrium, right ventricle and pulmonary artery. the right ventricular outflow tract was almost completely occluded by an embolus measuring approximately 100 mm×25 mm. the right ventricle was grossly dilated and akinetic. the left ventricle was small and severely hypokinetic. Following consultation between the attending orthopaedic surgeon, the anaesthetist and a cardiothoracic surgeon, it was decided that pulmonary embolectomy was inappropriate, in view of her advanced metastatic disease. As her demise seemed imminent, it was decided to abandon her surgery and to withdraw all further supportive measures. the wound was closed and the patient was extubated and moved into the anaesthetic bay so that that she could be re-united with her daughter during her final moments. she was unmonitored and was breathing room air.
However, although she remained comatose, her breathing and heart rate (by radial palpation) improved over the next hour. she was then sent back to the ward. Later that evening she slowly regained consciousness. By the next day, she was able to talk to her family and was asking for her usual medications. Pain relief was provided with regular intravenous paracetamol, followed by oral paracetamol, oral oxycodone and subcutaneous morphine. Apart from a low blood pressure (systolic 90-100 mmHg), she exhibited no further signs or symptoms of circulatory failure. over the next few days, her blood pressure resumed its preoperative level of 150/95 mmHg and apart from some short-term memory loss, her neurological state was essentially normal. Followup transthoracic echocardiography was considered, however this could not be organized prior to her discharge.
she was discharged to a hospice one week after her arrest and died from her underlying disease five weeks later.
DIsCussIoN
the survival of the patient presented is remarkable, given the massive embolic load present in the right side of the circulation and the absence of any supportive measures after the initial attempts at resuscitation. this suggests that the embolic material was probably bone marrow fat, which is sufficiently deformable to traverse the pulmonary circulation 1 . By contrast, organized thrombus or tumour emboli cannot cross the pulmonary circulation. the composition of the embolic material therefore has important implications both for patient outcome and for the acute clinical management of massive intraoperative pulmonary embolism.
Fat embolism can present in a variety of ways, and it is likely that the diagnosis is frequently missed. Emboli are often detected in the right heart during femoral fracture repair. In a study of patients having reamed intramedullary femoral or tibial fracture repair, large numbers of small emboli (<10 mm diameter) were seen in 25% of patients and large emboli (>10 mm) were seen in 15% of patients (15%) 2 . the use of unreamed nailing techniques may not reduce the amount of embolic material produced 3 and do not protect against fatal fat embolism 4 . Emboli produced by femoral procedures may comprise bone marrow fat, thrombus, tumour or tissue debris. In a previous report in a patient undergoing hip arthroplasty, multiple small emboli and a large (71 mm×5 mm) embolus were observed to pass through the right heart. this resulted in transiently elevated right ventricular systolic pressure, but no change in arterial oxygen saturation or systemic haemodynamics, and the postoperative recovery was uncomplicated. the Massive fat embolism may result in death due to acute cardiovascular collapse, although delayed cardiac arrest has also been reported. Massive fat embolism was found at post mortem in a patient who arrested 3.5 hours after hip arthroplasty, after an initially normal recovery 6 . Conversely, fat embolism can also lead to neurological death in the absence of haemodynamic or respiratory signs 7 .
suspected intraoperative pulmonary embolism can be confirmed most rapidly with the use of toE. In patients with pulmonary embolism large enough to produce haemodynamic instability, toE has a sensitivity of 80% and a specificity of 100% 8 . Central pulmonary arterial emboli are much more easily visualized by toE than by transthoracic echocardiography. secondary echocardiographic findings of pulmonary embolism include right ventricular dilation and dysfunction, tricuspid regurgitation, interventricular septal flattening and paradoxical septal motion, an elevated right ventricular to right atrial pressure gradient and a low preload to the left ventricle 9 . In patients in whom pulmonary embolism is suspected who have a negative toE, helical computed tomography pulmonary angiography is the diagnostic technique of choice 10 .
unfortunately, as the echocardiographic appearance of fat, thrombi and tumour are similar, it is not possible to reliably diagnose fat embolism intraoperatively. there are also no specific blood tests for fat embolism available, although cytology of pulmonary capillary blood (from a wedged pulmonary artery catheter) for fat globules is currently being evaluated as a diagnostic method 11 .
the clinical diagnosis of intraoperative fat embolism would be supported by the subsequent development of fat embolism syndrome, however this did not occur in our patient. Major features of fat embolism syndrome are neurological dysfunction, respiratory distress and petechial rash, of which at least two should be present to make a clinical diagnosis 12 . Minor features are non-specific and include fever, renal dysfunction and tachycardia 13 . Broncho-alveolar lavage (with staining of alveolar macrophages for fat) may aid in the diagnosis of fat embolism syndrome, although this test has a low specificity 14 . It is suggested that 30% of alveolar macrophages should contain lipid inclusions for a diagnostic finding, as lipid inclusions are frequently found in patients with bone fractures who do not develop features of the syndrome 15 .
In the non-operative environment, the key to survival in patients who suffer massive pulmonary embolism resulting in cardiac arrest or severe right ventricular dysfunction is considered to be rapid diagnosis and emergent surgical embolectomy 16 . While there have been a number of case reports of successful outcomes with this approach in patients who have had massive intraoperative thrombotic 17, 18 or tumour embolization 19 , pulmonary embolectomy may not be indicated when the embolic material is likely to be fat, given the unknown potential for haemodyamic recovery with conservative management.
our case highlights the peril of predicting outcome from cardiac arrest due to massive pulmonary embolism, when fat is the likely aetiology. It also highlights a management dilemma for the attending clinicians: in which cases is surgical embolectomy indicated? rEFErENCEs
